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introduction: Hypospadias is a male congenital condition where the opening of the 
urethral meatus is not located in the typical anatomical position. It has been a challenge 
for empirical studies to ascertain the level of concordance of opinion among parents and 
urologists with regard to surgical outcomes according to hypospadias severity.
Materials and methods: Parents of children who had undergone hypospadias repair 
were recruited for this study (n = 104). A set of questionnaires that included some items 
with Likert scale were created to evaluate postsurgical satisfaction by parents and urol-
ogists. SAHLSA-50, a validated instrument for adult Spanish-speaking adults, was used 
to assess health literacy. Cohen’s kappa (κ) coefficient was used to assess interobserver 
agreement and Chi Square “Goodness of Fit” Test was used to determine probability of 
satisfaction.
Findings: Concordance on the level of satisfaction with surgical outcomes for Type 
cases I was slight (κ = 0.20; CI 95% 0–0.60), for Type II cases was moderate (κ = 0.54; 
CI 95% 0.13–0.94), and for Type III cases was substantial (κ = 0.62; CI 95% 0–0.56). 
However, the probability of satisfaction did not change according to severity (Chi Square 
“Goodness of Fit” Test; parents, p = 0.84; pediatric urologists, p = 0.92). These results 
cannot be explained by parental health literacy according to SAHLSA-50 test scores.
conclusion: The level of concordance of opinion among parents and urologists with 
regard to their level of satisfaction with surgical outcomes is related to hypospadias 
severity, whereby the greatest level of concordance of opinion was achieved among 
most severe cases. This study underscores the need for longer follow-up to properly 
assess satisfaction with hypospadias repair, especially for the less severe forms of the 
condition.
Keywords: hypospadias, hypospadias severity, genital surgery, surgical outcomes, surgery satisfaction, kappa 
coefficient
FigUre 1 | level of concordance among parents and urologists with 
regard to the level of satisfaction with surgical outcomes according 
to severity. Concordance on surgery satisfaction among parents and the 
pediatric urologist after hypospadias repair according to kappa scores was 
“slight” for Type I cases (n = 52), “moderate” for Type II cases (n = 21), and 
“substantial” for Type III cases (n = 31). Ranges for kappa values for each 
level are shown. The dotted red line demarcates the target value that is 
minimum for substantial concordance.
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inTrODUcTiOn
Hypospadias refers to the atypical positioning of the urethral 
meatus in males. However, cases can be quite diverse, including 
atypical shape of the urethral opening, of the glans and penile 
skin, various degrees of penile curvature, penoscrotal transposi-
tion among other variations in genital appearance. Severity of the 
condition refers to the position of the opening of the urethral 
meatus that can range from a glanular or subcoronal position 
(Type I), midshaft position (Type II), to a proximal, penoscrotal, 
scrotal, or perineal position (Type III) (1).
There is great need for standardized algorithms for outcome 
assessment after hypospadias repair (2–4). In fact, little is known 
about the level of concordance of opinion between the pediatric 
urologist and parents in outcome assessment. Outcome assess-
ment can be classified under four broad domains: postoperative 
complications, cosmetic appearance of penis, functional outcome 
(micturition and sexuality), and quality of life and psychosexual 
life (4). However, it is difficult to assess functional outcome in 
non-toilet-trained infants. Similarly, assessment of psychosexual 
life is not applicable to pediatric patients. For these patients, 
parents are the ultimate judges of outcome assessment after 
hypospadias repair of their child. Nevertheless, there is a paucity 
of pediatric urology studies that address the level of satisfaction 
with surgical repair of hypospadias among parents and physicians 
within a sample of patients. In this study, we aimed to contribute 
to the field by assessing the level of concordance on surgery satis-
faction between parents and physicians after hypospadias repair 
according to the severity of the condition.
We hypothesized that parents of children born with severe 
hypospadias would be less satisfied with surgical outcomes than 
parents of children born with less severe forms of the condition. 
In order to address this hypothesis, parents of children born with 
hypospadias were recruited from three pediatric urology clinical 
sites. Likert scales were used to assess parental and urologist’s 
level of satisfaction.
MaTerials anD MeThODs
sample and Data collection instruments
Parents of children with hypospadias were recruited for this study 
under the direct supervision of one of the coauthors (Marcos 
Raymond Pérez-Brayfield; n = 104 cases). Outcome assessment 
in this study was assessed for the period from October 2012 to 
June 2015. All patients underwent either a pyramid or Snodgrass 
repair and had at least 6  months of postoperative follow-up at 
the time of evaluation. Hypospadias severity of the child was 
confirmed at clinical sites. Questionnaires were used to inquire 
about the health status of child, mother, and father. Health literacy 
was assessed with the SAHLSA-50 test (5), which is a validated 
instrument for adult Spanish-speaking adults. Questionnaires 
were used to evaluate postsurgical satisfaction by parents and 
urologists.
Evaluation of surgical outcomes was assessed with a direct 
question: “are you satisfied with the results of the surgery?” (in 
Spanish language: “¿Estás satisfecha/o con los resultados de la 
cirugía?”) with answers provided in a Likert scale: “very satisfied, 
satisfied, unsatisfied, very unsatisfied” (in Spanish language: “Muy 
satisfecho, Satisfecho, Insatisfecho, Muy insatisfecho”). In order to 
minimize bias in these four levels of opinion between parental 
and expert’s opinion (Marcos Raymond Pérez-Brayfield), data 
were pooled according to being satisfied (very satisfied and satis-
fied) versus not being satisfied (unsatisfied and very unsatisfied) 
with surgical outcomes. Inclusion criteria did not require both 
parents to participate in this study. Nevertheless, parental evalua-
tion of surgical outcomes is interpreted as a consensus of opinion 
between both parents.
statistics
Cohen’s kappa (κ) coefficient (6) was used to assess interobserver 
agreement and Chi Square “Goodness of Fit” Test was used to 
determine probability of satisfaction.
ethics committee
This study received approval from the Institutional Review Board 
(protocol number A9000112). Personal identifiers from study 
participants were not collected.
resUlTs
There is a relationship between concordance on the level of sat-
isfaction with hypospadias repair among parents and urologists 
versus the severity of the condition. Specifically, concordance for 
Type I cases was slight (κ =  0.20; CI 95% 0–0.60), for Type II 
cases was moderate (κ = 0.54; CI 95% 0.13–0.94), for Type III 
cases was substantial (κ = 0.62; CI 95% 0–0.56). Figure 1 shows 
the relationship between hypospadias severity and concordance 
FigUre 2 | Parental health literacy according to hypospadias severity 
of their child. According to the validated health literacy test for Spanish-
speaking adults, SAHLSA-50, there is no difference in health literacy among 
parents according to severity of their child. The dotted red line demarcates 
the minimum score that is required for an adequate health literacy level (score 
of 37).
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on the level of satisfaction with surgical outcomes; from slight 
to substantial concordance for Type I through Type III cases. 
Following the Chi Square “Goodness of Fit” Test, we found that 
the probability of satisfaction did not change by severity (data 
not shown; parents, p =  0.84; pediatric urologists, p =  0.92). 
Postsurgical complications were infrequent: meatal stenosis for 
Type I (n = 1) and fistula for Type II (n = 1) and Type III (n = 2). 
All patients with Clavien III-b complications had revision surgery 
with favorable outcomes.
According to SAHLSA-50 test scores, these differences in sur-
gery satisfaction after hypospadias repair cannot be explained by 
differences in parental health literacy among Spanish-speaking 
parents (Figure 2).
DiscUssiOn
We found a linear relationship between concordance of opinion 
among parents and urologists with regard to the level of satisfac-
tion with surgical outcomes and hypospadias severity, where the 
level of concordance was greatest for most severe cases. Current 
standards of care for hypospadias are guided by a plethora of 
surgical techniques, most of which have improved over the years 
(7). Although the level of experience of the surgeon with such 
techniques is important (8–10), parents are the ultimate judges of 
surgical outcomes. It is worrisome that parents of children born 
with less severe forms of the condition may not have realistic 
expectations on what surgical interventions can accomplish. It 
is important to underscore the need for studies that specifically 
address the plausible links between parental education and 
their assessment of surgical outcomes after hypospadias repair. 
In this study, all parents were at least high school graduates. By 
using a simple standardized test that measures health literacy 
among Spanish-speaking adults (SAHLSA-50), we were unable 
to detect differences in health literacy scores according to the 
level of satisfaction. Similarly, there is a need to establish whether 
socioeconomic status can impinge upon parental perception of 
surgical outcomes after repair. So far, we have been unable to 
detect social class differences among households across severity 
cases even though we include variables other than traditional 
measures of socioeconomic status (data not shown).
It remains as a challenge for future studies to ascertain which 
aspects of the surgical repair are most important for parents 
according to severity. For instance, the weight that cosmetic ver-
sus functional outcomes has in determining the level of surgical 
satisfaction ought to be determined. Following our results, it is 
plausible that parental criteria depend on the severity of the con-
dition, whereby functionality of the urogenital system in severe 
cases outweighs cosmetic considerations (11, 12). By using the 
Chi Square “Goodness of Fit” Test, we found that the probability 
of satisfaction did not vary as a function of severity. This complex 
clinical scenario indicates that, although parents may use differ-
ent sets of criteria, the severity of the condition by itself is not a 
predictor of expert or parental opinion about surgical outcome.
There are a number of validated instruments that measure 
satisfaction with surgical outcomes after hypospadias repair. 
A recent study with a small sample of pediatric patients shows 
that the Pediatric Penile Perception Scale (PPPS) scores correlate 
with hypospadias severity but not the Hypospadias Objective 
Scoring Evaluation (HOSE) scores (13). A recent long-term 
follow-up study with a sample of 167 hypospadiac patients with 
a mean age of 34 shows that patients with the most severe forms 
of the condition were less satisfied with cosmetic and functional 
outcomes than those with milder forms as measured with PPPS 
translated to Swedish (14). Another study found satisfactory 
long-term outcomes as measured with HOSE and PPPS (15).
In the case of pediatric patients, it has been shown that post-
operative complications, parental desire to avoid circumcision 
and initial decisional conflict level are predictors of parental 
decisional regret after hypospadias repair of their children 
(16). For the case of distal hypospadias repair, a more recent 
study found that factors unrelated to the surgical procedure in 
itself – parental educational level, not being first born, family his-
tory of hypospadias, initial desire to avoid surgery, younger age at 
follow-up, presence of lower urinary tract symptoms, and lower 
PPPS scores – are associated with parental decisional regret (17). 
Therefore, it is of interest for future work to assess the reasons for 
parental dissatisfaction and to address the relationships between 
decisional regret and parental satisfaction with hypospadias 
repair according to severity.
There is a growing interest in shared decision-making (SDM) 
as a research area, particularly as it applies to pediatric care (18). 
A recent meta-analysis study concluded that although SDM 
may improve medical knowledge and may decrease decisional 
conflict, it does not seem to improve satisfaction with the medical 
procedure (19). Jones et al. (20) conducted a prospective study, 
whereby adolescent patients were inquired about their satisfac-
tion with hypospadias repair while their parents were asked to 
evaluate the quality of life of their children and the health care 
system in itself. Nevertheless, the missing link that still needs 
to be addressed is to study the relationships between parental 
satisfaction with hypospadias repair and patient satisfaction 
with surgical outcomes later in life. In this context, a better 
understanding of this link may improve the levels of parental and 
patient satisfaction with surgical outcomes across severities.
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cOnclUsiOn
We have shown that hypospadias severity is related to the level 
of concordance among parents and the pediatric urologist with 
regard to the level of satisfaction with surgical outcomes; the 
greatest level of concordance of opinion was achieved among 
most severe cases. This study underscores the need for longer 
follow-up to properly assess satisfaction with hypospadias repair. 
Therefore, clinical algorithms that involve surgical management 
of hypospadias must take severity of the condition into consid-
eration when accompanying parents through difficult treatment 
decisions because agreeing to disagree is not an option.
aUThOr cOnTriBUTiOns
MP-B and JJ: conceived, designed, and supervised the execution 
of the study. JD, VO, WM-C: acquired, analyzed, and interpreted 
data. LA: provided recommendations on study design and con-
ducted data analyses. MP-B and JJ: drafted the first version of 
the manuscript, and all authors approved the final version that 
was submitted for publication. All authors are accountable for all 
aspects of this work.
acKnOWleDgMenTs
Dr. Karina Escudero, Marcos Pérez Marchan, Héctor Nuňez, 
Danny Mangual, Sonya Bonnin, Jeannette Acevedo, Héctor 
Navedo, and Jorge de Jesús contributed to this work throughout 
data collection. All of them participated as coauthors in academic 
or professional presentations of preliminary results.
FUnDing
This publication was supported by the National Institute on 
Minority Health and Health Disparities of the National Institutes 
of Health under Award Number 2U54MD007587. The content is 
solely the responsibility of the authors and does not necessarily 
represent the official views of the National Institutes of Health.
reFerences
1. Ducket JW, Baskin LS. Hypospadias. In: Gillenwater JY, Grayhack JT, Howards 
SS, Ducket JW, editors. Adult and Pediatric Urology. USA: Mosby (1996). p. 
2549–89.
2. Springer A, Krois W, Horcher E. Trends in hypospadias surgery: results 
of a worldwide survey. Eur Urol (2011) 60:1184–9. doi:10.1016/j.
eururo.2011.08.031 
3. Prasad MM, Marks A, Vasques E, Yerkes EB, Cheng EY. Published success rates 
in pediatric urology – fact or fiction? J Urol (2012) 188:1643–7. doi:10.1016/j.
uro.2012.02.032 
4. Springer A. Assessment of outcome in hypospadias surgery – a review. Front 
Pediatr (2014) 2:2. doi:10.3389/fped.2014.00002 
5. Lee SYD, Bender DE, Ruiz RE, Cho YI. Development of an easy-to-
use Spanish health literacy test. Health Serv Res (2006) 41:1392–412. 
doi:10.1111/j.1475-6773.2006.00532.x 
6. Viera AJ, Garrett JM. Understanding interobserver agreement: the kappa 
statistic. Fam Med (2005) 37(5):360–3. 
7. Chen MJ, Karaviti LP, Macias CG, Roth DR, Gunn S, Sutton VR, et al. State of 
the art review in hypospadias: challenges in diagnosis and medical manage-
ment. Pediatr Endocrinol Rev (2014) 12:46–54. 
8. Roberts J. Hypospadias surgery past, present and future. Curr Opin Urol 
(2010) 20:483–9. doi:10.1097/MOU.0bo13e32833e4c80 
9. Aigrain Y, Cheikhelard A, Lottmann H, Lortat-Jacob S. Hypospadias: 
surgery and complications. Horm Res Paediatr (2010) 74:218–22. 
doi:10.1159/000315495 
10. Wang F, Xu Y, Zhong H. Systematic review and meta-analysis of studies com-
paring the perimeatal-based flap and tubularized incised-plate techniques for 
primary hypospadias repair. Pediatr Surg Int (2013) 29:811–21. doi:10.1007/
s00383-013-3335-3 
11. Castagnetti M, El-Ghoneimi A. The influence of perioperative factors on pri-
mary severe hypospadias repair. Nat Rev Urol (2011) 8:198–206. doi:10.1038/
nrurol.2011.24 
12. Castagnetti M, El-Ghoneimi A. Surgical management of primary hypo-
spadias in children: systematic 20-year review. J Urol (2010) 184:1469–74. 
doi:10.1016/j.juro.2010.06.044 
13. Liu MMY, Holland AJA, Cass DT. Assessment of postoperative outcomes 
of hypospadias repair with validated questionnaires. J Pediatr Surg (2015) 
50:2071–4. doi:10.1016/j.jpedsurg.2015.08.047 
14. Örtqvist L, Fossum M, Marie Andersson M, Anna Nordenström A, Frisén L, 
Gundela Holmdahl G, et al. Long-term follow up of men born with hypospa-
dias: urological and cosmetic results. J Urol (2015) 193:975–82. doi:10.1016/j.
juro.2014.09.103 
15. Thiry S, Saussez T, Dormeus S, Tombal B, Wese FX, Feyaerts A. 
Long-term functional, cosmetic and sexual outcomes of hypospadias 
correction performed in childhood. Urol Int (2015) 95:137–41. 
doi:10.1159/000430500 
16. Lorenzo AJ, Pippi Salle JL, Zlateska B, Koyle MA, Blagi DJ, Braga LHP. 
Decisional regret after distal hypospadias repair: single institution prospective 
analysis of factors associated with subsequent parental remorse or distress. J 
Urol (2014) 191:1558–63. doi:10.1016/j.uro.2013.10.036 
17. Ghidini F, Sekulovic S, Castagnetti M. Parental decisional regret after pri-
mary distal hypospadias repair: influence of family variables, surgery vari-
ables, and the outcomes of the repair. J Urol (2015) 195:1–5. doi:10.1016/j.
juro.2015.10.118 
18. Lipstein EA, Brinkman WB, Fiks AG, Hendrix KS, Kryworuchko J, 
Miller VA, et  al. An emerging field of research: challenges in pediatric 
decision making. Med Decis Making (2015) 35:403–8. doi:10.1177/02729
89X14546901 
19. Wyatt KD, List B, Brinkman MB, Prutsky Lopez G, Noor A, Erwin 
P, et  al. Shared decision making in pediatrics: a systematic review 
and meta-analysis. Acad Pediatr (2015) 15:573–83. doi:10.1016/j.
acap.2015.03.011 
20. Jones BC, O’Brien M, Chase J, Southwell BR, Hutson JM. Early hypospadias 
surgery may lead to a better long-term psychosexual outcome. J Urol (2009) 
182:1744–50. doi:10.1016/j.juro.2009.02.089 
Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.
Copyright © 2016 Pérez-Brayfield, Jorge, Avilés, Díaz, Ortiz and Morales-Cosme. 
This is an open-access article distributed under the terms of the Creative Commons 
Attribution License (CC BY). The use, distribution or reproduction in other forums 
is permitted, provided the original author(s) or licensor are credited and that the 
original publication in this journal is cited, in accordance with accepted academic 
practice. No use, distribution or reproduction is permitted which does not comply 
with these terms.
